The amphiphilic copolymer consisting of oligodeoxyribonucleotide (ODN; dT l2 ) as the hydrophilic part and thermo-responsive poly(N-isopropylacryIamide) (poIyNIPAAm) as the hydrophobic part was prepared. The copolymers formed DNA-linked colloidal nanoparticles above the phase transition temperature of poIyNIPAAm part. The nanoparticles aggregated rapidly when the complementary ODN (dA 12 ) was added into the dispersion. In contrast, they kept dispersed in the absence of the complementary ODN and in the presence of the point-mutated ODN ((dA 6 )dT(dA 5 )). These distinct phenomena may be applied for an oligonucleotides discrimination system in gene diagnosis.
INTRODUCTION
A number of methods for gene diagnosis have been proposed based on DNA hybridization. However, it is rather difficult to detect the single nucleotide polymorphisms (SNPs) by those methods, because there is only a small difference between their melting temperature (T m ). Recently, a new approach has been reported by Mirkin et al. l>2 They have used the DNA-linked colloidal gold nanoparticles as a color label of DNA for the detection of SNPs by the cross-linking mechanism. In this study, we present a novel reversible association and dispersion system for detecting the SNPs by the non-cross-linking mechanism. We have synthesized ODN-polyNIPAAm conjugate, and found that it formed colloidal nanoparticle by heating over the phase transition temperature of poIyNIPAAm part. Moreover, the nanoparticles aggregated in the presence of the complementary DNA, while dispersed in the presence of the non-complementary DNA.
RESULTS AND DISCUSSION
The conjugate consisting of thermo-responsive polymer, poly(N-isopropylacrylamide) (poIyNIPAAm), and ODN (dT 12 ) shown in Figure 1 was synthesized according to the method reported previously.
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The ODN-polyNIPAAm conjugate contained 0.36 mol% of the ODN (dT )2 ) macromonomer unit as determined by UV measurement. The molecular weight (M w ) of the copolymer was determined to be 2.5 * 10 5 by static light scattering (SLS) measurement. The lower critical solution temperature (LCST) of the copolymer was 37.6 C C as determined by differential scanning calorimetry in 10 mM Tris-HCl / 10 mM MgCl 2 with the heating rate of 0.5°C/min. The LCST of the copolymer was higher than that of poIyNIPAAm (34.3^), because the hydrophilicity of conjugate increased by introducing the ODN as the hydrophilic part. not decrease even above 40 c C. This is probably due to the formation of nanoparticles, which disperse in an aqueous medium. In fact, the averaged radius of the nanoparticles was estimated to be 25 nm at 40°C by dynamic light scattering measurement using cumulants method. M w of nanoparticle was determined to be 8.6 x 10 6 by SLS. Thus, in average, one particle consists of 34 conjugate molecules.
In contrast, an obvious decrease of transmittance was observed at 37.6°C for the conjugate solution containing the equimolar complementary ODN (dA 12 ) due to the aggregation of the nanoparticles. However, no decrease was observed in the case of point-mutated ODN ((dA 6 )dT(dA 5 )) just like the solution containing the conjugate only. The single nucleotide change of the target ODN (dA-*-dT) can be detected clearly by using the DNA-linked nanoparticles. should almost dissociated at 60°C. These results indicate that the nanoparticles aggregate depending on the DNA hybridization.
CONCLUSION
The ODN-polyNIPAAm conjugate formed DNA-linked colloidal nanoparticles above the phase transition temperature. The SNPs were successfully detected by using the aggregation and dispersion of the nanoparticles. This analytical system should be a novel method for gene diagnosis.
